I[NTRODUCTION]{.smallcaps} {#sec1-1}
==========================

Most dorsal dislocation of the carpal scaphoid has been reported with axial dissociation of carpus or without other carpal injury.[@ref1][@ref2][@ref3][@ref4] Complete dorsal dislocation of the carpal scaphoid associated with dorsal perilunate dislocation without axial dissociation of carpus is unique carpal injury which have not been reported until now to the best of our knowledge. We report such a case and discuss the injury mechanism, management, and outcome.

C[ASE]{.smallcaps} R[EPORT]{.smallcaps} {#sec1-2}
=======================================

A 23 year old man presented with painful swelling in his right wrist after falling forward from 3 m height. On clinical examination, the wrist was found to be swollen, bruised and deformed. Multiple abrasions on the thenar area of the hand suggested that the suspected injury mechanism was an extension, supination and ulnar deviation force on the outstretched wrist.

Radiographs and three-dimensional computed tomography scan (CT) revealed complete dorsal dislocation of the carpal scaphoid and dorsal dislocation of the other carpal bones over the lunate. The scaphoid dislocation from the other carpal bones resulted in the complete loss of normal intercarpal connections and articulations around scaphoid. In other words, wide separations among the carpal bones indicated complete and simultaneous ruptures of the scapholunate, lunotriquetral, and scaphotrapezial ligaments including dislocations of scaphotrapezial, scapholunate, lunotriquetral, scaphocapitate, and radioscaphoid joint \[[Figure 1](#F1){ref-type="fig"}\].

![Preoperative (a) Lateral radiograph, (b) Mid-sagittal image of computed tomography (CT), and (c) Three-dimensional CT image of the wrist showing the complete dorsal scaphoid dislocation and the dorsal perilunate dislocation. The congruency of radiolunate joint was preserved, but the other carpal bones of distal carpal row, including the capitate, were dislocated dorsally (Sc: Scaphoid, Lu: Lunate, Ca: Capitate, Ra: Radius)](IJOrtho-50-444-g001){#F1}

The patient was taken up for surgical intervention and perioperative findings revealed complete dorsal dislocation of the scaphoid without any adjacent soft tissue connections and perilunate dorsal dislocation with lunotriquetral ligament rupture. During the surgery, the scapholunate ligament was carefully repaired using suture anchors and the midsubstance tear of the lunotriquetral ligament was repaired with simple sutures after the reduction of dislocated carpal bones \[[Figure 2](#F2){ref-type="fig"}\].

![Intraoperative findings. (a) Complete dorsal scaphoid dislocation was observed at the dorsum of the wrist, (b) After reduction of dislocated carpal bone, the ruptured scapholunate and lunotriquetral ligament were repaired (Sc: Scaphoid, Lu: Lunate, Tr: Triquetrum, Ca: Capitate, Ra: Radius)](IJOrtho-50-444-g002){#F2}

The reduced carpal bones were fixed with 4 K-wires to maintain their anatomical relationships and correct intercarpal articulations (three K-wires were inserted to maintain the scapholunate, lunotriquetral, and scaphocapitate joint articulations and the last one was inserted between trapeziocapitate joint to maintain the scaphotrapezial joint indirectly) and supplemental dorsal capsulodesis was performed with the scaphoid to prevent ulnar shifting of carpal bones \[[Figure 3](#F3){ref-type="fig"}\]. Following the surgery, the wrist was immobilized by the cast for 8 weeks. The K-wires were removed 8 weeks after the surgery and the patient began range of motion physiotherapy.

![Postoperative (a) Antero-posterior and (b) Lateral radiographs of wrist joint showing reduced carpal bones were fixed with 4 K-wires to maintain their anatomical relationships](IJOrtho-50-444-g003){#F3}

At 4 years followup, the patient did not have any pain or limitation of motion in his wrist. The range of wrist motion was 91% of contralateral normal wrist (the wrist extension, flexion, radial deviation, and ulnar deviation angle was 60°, 35°, 24°, 38°, respectively). The grip and pinch strength were 85% and 87% of the normal side, respectively. The Mayo wrist score was 90 point. The radiographs also showed maintenance of the carpal alignment and a magnetic resonance image scan of the scaphoid did not show any evidence of avascular necrosis \[[Figure 4](#F4){ref-type="fig"}\].

![Four years after the surgery, (a) Antero-posterior, (b) Lateral radiographs, and (c) The magnetic resonance T1-weighted image showing the normal alignment of the carpus without any evidence of avascular necrosis of the scaphoid, (d) Clinical photographs showing there are no limitations of wrist motion](IJOrtho-50-444-g004){#F4}

D[ISCUSSION]{.smallcaps} {#sec1-3}
========================

Dorsal scaphoid dislocations are the rarest injury among scaphoid dislocations, and only four cases have been previously reported until now.[@ref1][@ref2][@ref3][@ref4] Two of them are isolated dorsal dislocation of scaphoid without other carpal injuries, and another two cases are dorsal dislocation of scaphoid associated with axial dislocation of carpus.[@ref1][@ref2][@ref3][@ref4] Complete dorsal dislocation of the scaphoid associated with dorsal perilunate dislocation without axial dissociation of carpus have not been reported until now to the best of our knowledge.

The mechanism of injury in this patient was a fall from 3 m height but the patient did not remember the exact wrist position at the time of impact. Nevertheless, the abrasion and ecchymosis of the thenar area of the injured hand indicated that the area of impact was the thenar area of the hand with the wrist in a hyperextended position. In other words, midcarpal supination and ulnar deviation of the wrist occurred. Actually, this mechanism has been known to result in a transscaphoid perilunate dorsal dislocation.[@ref5][@ref6] However, one difference between transscaphoid perilunate dorsal dislocation and this case is that the scaphoid dislocated dorsally without fracture.

Horton *et al*. described that the injury involved a disruption of the distal carpus at the capitohamate joint and then extended proximally with disruption of the radioscaphocapitate, capitolunate and long radiolunate ligaments allowing the proximal scaphoid dislocation (type II scaphoid dislocation).[@ref7] They suggested that the mechanisms of injury attributed to both scaphoid dislocation and axial carpal dissociation include hyperextension injury with axial compression of the wrist.[@ref7] Therefore, we suggested that the severe axial compression force combined with wrist hyperextension and midcarpal supination induced complete scaphoid dorsal dislocation with perilunate dislocation rather than the scaphoid fracture. This suggested mechanism was also partially agreed with the others who reported that the dorsal scaphoid dislocation may be induced with the force of hyperextension and supination.[@ref5][@ref6][@ref8]

Occasionally, this type of complex injury may be overlooked in the emergency room; therefore, careful diagnostic evaluation is essential. Initial diagnostic evaluation modalities are recommended to include anteroposterior, lateral, oblique and radioulnar deviation radiographs, as well as three-dimensional CT.[@ref9] However, standard radiographs and three-dimensional CT were sufficient to diagnose and determine a treatment option, in this case. Additional diagnostic modalities were also not required to evaluate the ligamentous injuries.

Most reports of scaphoid dislocations, with or without complex carpal injuries, indicated that the patients returned to their previous activities with minimal loss of motion after proper treatment.[@ref10][@ref11] Proper treatment has been described as either closed or open reductions, regardless of the alignment achieved at the time of the reduction.[@ref3][@ref7] Interestingly, in cases where the scaphoid was completely dislocated and migrated out of the wrist area (a bare scaphoid), the clinical treatment results have been free of complications, including avascular necrosis; only one case of avascular necrosis of the scaphoid has been presented. These good outcomes may be the result of the rapid revascularization of the preserved intraosseous vascular supplies from the surrounding soft tissues.[@ref9] Similarly, in less severe volar dislocations, the vascularity of the scaphoid was partly maintained by the intact soft tissue attachments, especially the scaphotrapezial ligament and dorsal capsular ligament.[@ref9]

Conclusively, in complex carpal injuries including complete carpal bone dislocation, the proper treatment option is open reduction and percutaneous K-wire fixation for maintaining carpal alignment. Especially, in order to achieve rapid revascularization of dislocated carpal bone, repair of intercarpal ligament structures is essential.
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